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(74) [Attorney^) Representing All Applicants] 

[Patent Attorney] 

[Name] 

Kamishiro Tetsuji (2 others ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Using moving side optical fiber, it cases precision of position 
adjustment of relative position of the moving side optical 
fiber and stationary side optical fiber in bonding section of 
optical switch which it inserts to the optical fiber introduction 
slot 

[Means to Solve the Problems] 

To have substrate 3 which provides optical fiber introduction 
slot 3b wrdcharranging end, arrangement section 5 which it 
installs in parallel array and, opposing to end side extending 
direction of each stationary side optica! fiber 1, position docs 
the stationary side optical fiber 1 of plural, inside optical fiber 
introduction slot 3b of inside single or multiple of said optical 
fiber introduction slot 3b it inserts separates tip portion of 
moving side optical fiber 2 with , connection of optical fiber, 
With bonding section of optical switch which changes, 
stationary side optical fiber 1 and each optical axis itlocks 
collimator lens array 9 together in edge surface side of 
stationary side optical fiber of arrangemcntscction, 5 locking 
collimator lens 10 even in endface of moving side optical 
fiber 2, whedbaserting moving side optical fiber 2 to optical 
fiber introduction slot 3b, collimator lens of the collimator 
lens 10 and collimator lens array 9 opposing, it does optical 
coupling. 
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(Claims)] 
[Claim 1] 

To have substrate which provides optical fiber introduction 
slot whicharranging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel array, position does stationary side 
optical fiber of plural, in optical fiber introduction groove of 
inside single or multiple of die said optical fiber introduction 
slot it inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, When stationary side 
optical fiber and each optical axis collimator lens array is 
locked together in the edge surface side of stationary side 
optical fiber of aforementioned arrangement section in the 
bonding section of optical switch which changes, collimator 
lens is locked even hi (he endface of moving side optica] 
fiber, moving side optical fiber being inserted to optical fiber 
introduction slot, collimator lens of collimator lens array 
which locks in arrangement section of collimator lens and 
stationary side optical fiber which are locked in endface of 
moving side optical fiber opposing, bonding sectiono of 
optical switch which connects and makesfeaturc 

[Claim 2] 

Is done and consists of push plate which makes feature the 
bonding sectiono of optical switch which is stated in Claim 1 
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where as array pitch of stationary side optical fiber it inserts 
aforementioned collimator lens array, V groove for the array 
of plural which was formed parallel on substrate for the array 
with same gait and and into V groove for said each array 
holding down optical fiber and said optical fiber of graded 
index type which isarranged, fixing 

[Claim 3] 

To have substrate which provides optical fiber introduction 
slot wMcharranging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel array, position does stationary side 
optical fiber of plural, in optical fiber introduction groove of 
inside single or multiple of the said optical fiber introduction 
slot it inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, Between aforementioned 
arrangement section and optical fiber introduction slot it 
provides perpendicular intersection slot in the fiber axis of 
Stationary side optical fiber in manufacturing method of 
bonding section of optical switch wbichchanges, providing 
hole for adhesive hardening which penetrates the groove 
bottom of said intersection slot, through ultraviolet curing 
type adhesive in said intersection groove* it arranges 
collimator lens array, Irradiating ultraviolet light through hole 
for aforementioned adhesive hardening from rear surface of 
aforementioned groove bottom, hardening the ultraviolet 
curing type adhesive which coating fabric is done between 
groove bottom and collimate array lens ^nanufacturiqg 
method* of bonding section of optical switch which fixing 
designates collimator lens array as groove bottom and makes 
feature 



To have substrate which provides optical fiber introduction 
slot whicharranging end, opposing to arrangement section and 
end side extending direction of each stationary side optical 
fiber it installs in parallel array, position does stationary side 
optical fiber of plural, in optical fiber introduction groove of 
inside single or multiple of the said optical fiber introduction 
slot it inserts separates tip portion of moving side optical fiber 
with , connection of optical fiber, In manufacturing method of 
bonding section of optical switch which changes, when it 
inscrtsand it locks tip portion of optical fiber for dummy in 
slot of thcinside portion of aforementioned optical fiber 
introduction slot,arranges collimator lens array in endface of 
aforementioned arrangemcntsection and locks, Using optical 
fiber for said dummy, manufacturing method, of bonding 
section of optical switch which does position adjustment of 
collimator lens array and makes feature 



[Claim 3] 



[Claim 4] 



Specification 
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[0001] 

(Technological Field of Invention] 

this invention to have substrate which provides optical fiber 
introduction slot which arranging end, opposing to 
arrangement sectionand end side extending direction of each 
stationary side optical fiber ft installs in parallel array, 
position does stationary side optical fiber of plural, in optical 
fiber introduction groove of inside single or multiple of said 
optical fiber introduction slot it inserts separates tip portion of 
moving side optical fiber with , connection of optical fiber, It 
regards bondtng section and manufacturing method of optical 
switch which changes. 

[0002] 

[Prior Art] 

It has arrangement section and optical fiber introduction slot 
installs stationary side optical fiber of plural in parallel array 
of plural which whichcoincides with fiber axis of stationary 
side optica! fiber, optical switch which is usedcombining with 
moving side optical fiber is known with Japan Unexamined 
Patent Publication Hci 8-286129 disclosure etc. 

[0003] 

Regarding optical switch Of this kind, in order to convey 
moving side optical fiber to the optical fiber introduction slot, 
possessing arrayed direction of optical fiber introduction slot, 
and transport mechanism which moves moving side optical 
fiber to up/down direction inserting in optical fiber 
introduction groove with said transport mechanism 
and/orseparating tip portion of moving side optical fiber, it 
has become structure whichassures connection and 
changeover of desired stationary side optical fiber and moving 
side optical fiber* 

[0004] 

As for Figure 4 in figure which shows bonding section of 
optical switch witifcthat kind of Prior Art, as for Figure 4 (A ) 
as for sectional view^ Figure 4 (B ) it is a oblique view. 

As shown in Figure 4, V groove 14a of plural is formed 
parallel on substrate 14, optical fiber introduction slot 14b of 
V groove condition is forroedon extrapolation of V groove 
14a, furthermore perpendicular intersection slot 14c isformcd 
to longitudinal direction of V groove 14a between V groove 
14a and optical fiber introduction slot 1 4b. 

[0005] 

Respective stationary side optical fiber 15 arranging endfacc 
in V groove 1 4a of substrate 14, itis inserted, presses with 
push plate 16 and fixing is done, configuration does 
arrangement section 17. 
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In addition tip portion of moving side optical fiber 18 of 
single or multiple in optical fiber introduction slot 14b is 
inserted from oblique direction, endface opposes with endface 
of desired stationary side optical fiber i 5. 

It is something which is used in order intersection slot 14c, 
with slot of deep cross section rectangle, arranges endface of 
stationary side optical fiber 15 ^comparison with V groove , 
to fill up silicone oil or other refractive index matching 
medicine between me endface of stationary side optical fiber 
15 and moving side optica] fiber 18, 

Furthermore, 15 a are tape core which receives stationary side 
optical fiber with thecollective sheath. 

[00061 

In addition, moving side optical fiber 18 is locked by 
unshown movable arm, is driven by up/down direction, with 
driving device with movable arm, vis-a-vis arrayed direction 
and optical fiber introduction slot 14b of optical fiber 
introduction slot 14b and is designed insuch a way that it is 
conveyed. 

As and, with optical switch of this kind shown in Figure 4, tip 
portion of moving side optical fiber 18, endface of moving 
side optical fiber 18 through refractive index matching 
medicine, opposeswith endmce of stationary side optica) fiber 
15 it inserts in optical fiber introduction slot 14b with , optical 
coupling is assured* 

£0007] 

In addition, as for tip portion of moving side optical fiber 1 S, 
you push to optical fiber introduction slot 14b from oblique 
direction, fiber axis of tip portion isadjusted to direction of 
optical fiber introduction Slot, making useof hardness 
elasticity of moving side optical fiber with it is possible, but 
because pushing state is stabilised more securdy,whea 
inserting moving side optical fiber 18 in optical fiber 
introduction slot 14b, It is done mat you push tip portion 
vicinity and with member push from the upper part 

[0008] 

Furthermore, as for optical switch which used these optical 
fiber, as moving side optical fiber* stationary side optical 
fiber because it can use optical fiber of single mode type 
which is usedgenerally, light which comes out of endface of 
moving side optical fiber or the stationary side optical fiber 
spreads to radial suddenly. 

Therefore, in order to make loss small with optical coupling , 
endface of moving side optical fiber and you must make very 
20;mu m or less calls interval of the endface of stationary side 
optical fiber small value. 

On one hand, moving side optical fiber does because it is a 
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movable relatively vis^a-vis stationary side optical fiber, when 
excessively spacing is made small, tip touching, breakage, it 
is thought. 

Because of that, quite maintaining small gap, position 
adjustment whichadjusts spacing and fiber axis becomes 
necessary. 

[0009] 

[Problems to be Solved by the Invention] 

Above with bonding section of optical switch which is 
explained, because the endface of moving side optical fiber 
and endface of stationary side optical fiber connection is done 
itopposes by , it is necessary for fiber axis of moving side 
optical fiber and stationary side optical fiber that to try agrees 
completely. 

Id addition, it is necessary endface of moving side optical 
fiber and interval of endface of stationary side optical fiber to 
adjust precision. 

These position adjustment quite are required harsh precision* 
because it isnecessary to guarantee at same time vis-a-vis all 
optical fiber introduction slot, have become something which 
requires corresponding work time in position adjustment . 

(his invention is something which offers bonding section of 
optical switch whichcancels that kind of problem, 

[0010] 

[Means to Solve the Problems] 

bonding section of optical switch of this invention to have 
substrate which provides optical fiber introduction slot which 
arranging end, opposing toarrangement section and end side 
extending direction of each stationary side optica] fiber it 
installs in the parallel array, position does stationary side 
optical fiber of plural, in optical fiber introduction groove of 
inside single or multiple of said optical fiber introduction slot 
it inserts separates tip portion of moving side optical fiber, 
with ,conn&ction of optical fiber, Being something which 
changes, in edge surface side of stationary side optical fiber of 
theaforementioned arrangement section stationary side optical 
fiber and collimator lens of the collimator lens array which 
locks in arrangement section of collimator lens and stationary 
side optical fiber which when collimator lens array is locked 
together, collimator lens islockcd even in endface of moving 
side optical fiber, moving side optical fiber being inserted to 
the optical fiber introduction slot, lock each optical axis in 
endface of moving side optica] fiber, Opposing, it is 
something which connects. 

[0011] 

In addition, when collimator lens array which description 
above is doneis locked in endface of stationary side optical 
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fiber, between afbrcmendonedarrangeraent section and optical 
fiber introduction slot it provides the perpendicular 
intersection slot in fiber axis of stationary side optica] fiber, 
providing tneholc for adhesive hardening which penetrates 
groove bottom of said intersection slot, through ultraviolet 
curing type adhesive in said inters ectiongroove, it arranges 
collimator lens array. 

Next, irradiating ultraviolet light through hole for 
aforementioned adhesive hardening from rear surface of 
groove bottom, hardening ultraviolet curing type adhesive 
which thecoating fabric is done between groove bottom and 
collimator lens array, collimator lens arrayif fixing we make 
groove bottom, collimator lens array or groove bottom being 
opaque material, configuration being done, using ultraviolet 
curing type adhesive, fixing it designates collimator lens array 
as groove bottom, it ispossible . 



In addition, when it inserts and it locks optical fiber for 
dummy in slot of portion of optical fiber introduction slot, 
arranges collimator lens array in endface of aforementioned 
arrangement section andlocks, using optical fiber for said 
dummy, in order for optical fiber for the dummy and bonding 
loss between stationary side optical fiber to become 
minimum, position adjustment of collimator lens array which 
at that time arranges action, If collimator lens array fixing we 
make endface of groove bottom or arrangements eco on with 
position, it can achieve position adjustment where precision 
ishigh easily. 



As for Figure 1 in figure which shows embodiment of 
bonding section of optical switch which depends on this 
invention, as for Figure 1 (A ) befbrclocking collimator lens 
array, oblique view. Figure 1 (B ) (C ) after locking 
collimator lens array, is the oblique view and sectional view. 



In Figure 1, As for 1 as for stationary side optical fiber* la 
which consists of single mode type optical fiber asfor cape 
core* 2 which administers collective sheath to multiple 
stationary side optical fiber asfor moving side optical fiber* 3 
which consists of single mode type optical fiber as for 
substrate, 3a as for V groove* 3b which was formed on 
substrate 3 as for optical fiber introduction slot* 3c which was 
formed on substrate 3 between V groove 3a and optical fiber 
introduction slot 3b in vertical direction it was provided on 



If it makes this way, when it locks with thermosetting type 
adhesive, comparing^ gapof position adjustment decreases 
with thermal stress of material. 

[0012] 



[0013] 

[Embodiment of the Invention] 



[0014] 
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the substrate 3, vis-a-vis optical fiber introduction slot 3b 
intersection As for slot. 3d as for groove bottom, 3c of 
intersection slot 3c in ordcrto penetrate groove bottom 3d, 
hole for adhesive hardening which isprovided, as for 4 as for 
push plate* 5 arrangement section* as for 6a$ for substrate. 6a 
for array as for V groove. 7 for array which isprovtded on 
substrate 6 for array as for optical fiber, 8 of graded index 
rype asfor push plare„ 9 collimator lens array of graded index 
optical fiber type, as for 10 it is a collimator lens of graded 
index optical fiber type. 

[0015] 

In Figure 1, as for substrate 3 portion where V groove 3a was 
formedand portion where optical fiber introduction slot 3b 
was formed it is asone unit, but in order to oppose with 
separate body, adjusting mutual positional relationship, being 
a combination you are not concerned. 

In case of Figure I, on substrate 3 which consists of silicon* 
zirconia etc, inorder to oppose, lining up V groove 3a and 
optical fiber introduction slot 3b 3 multiple it forms with 
constant interval. 

As for usually array pitch as for number when it becomes 
several hundred ismany with 250;mu m extent 

In addition, between V groove 3a and optical fiber 
introduction slot 3b theinterscction slot 3c of cross section 
rectangular is formed in vertical direction. 

In addition, in groove bottom 3d of intersection slot 3c hole 3 
e for adhesive hardening which penetrates groove bottom 
multiple sites there arealso times when it provides in 
longitudinal direction of intersection slot 3d. 

And, arranging endface in respective V groove 3a, as it inserts 
the stationary side optical fiber 1, holds down with push plate 
4 fixing doing, configuration it disarrangement section 5, 

In order precision to arrange endface of stationary side optical 
fiber 1 well, there arealso times when endface after fixing is 
done grinding. 

[0016] 

On one hand, collimator lens array (graded index optical fiber 
type) it produces 8, following way. 

Same material as silicon* zirconia or other group board 3 is 
used as substrate 6 for array ids possible . 

Of course, silicon is used in substrate 3> also combination 
thafis possible zirconia is used in substrate for array. 

Adjusting to array pitch of stationary side optical fiber on 
substrate 6 for array, the V groove 6a for array is formed. 
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Id order precision to produce arrangement of V groove 6a for 
the array of substrate 6 for array and V groove 3a of substrate 
3 relativclywell, substrate 3 and substrate 6 for array from 
those which formed slot of plural parallel to substrate material 
of one, also it isposstblc to make with method which is cut 
respectively. 

[0017] 

It inserts optical fiber 7 of respective graded index type into V 
groove 6a for the array, holds down wife push plate 8 and 
fixing does. 

After that, grinding doing both end feces, in order optical 
fiber 7 of graded index type to function as collimator lens, 
you adjust length, collimator lens array ^completes. 

[0015] 

collimator lens array of graded index Optical fiber type which 
produces in this way adjusisarrangcrncnt of collimator lens to 
arrangement of stationary side optical fiber and optical fiber 
introduction slot accurately, being possible , it has the benefit 
that it can utilize technology which at same time 
producesarrangement section that way. 

[0019] 

When this collimator lens array 9 is locked in endface of 
stationary side optical fiber 1, thecoating fabric doing 
adhesive in collimator lens array, 9 it arranges inside 
theintersection slot 3c, in order for fiber axis of collimator 
lens array 9 and fiber axis of stationary side optical fiber 1 to 
agree, doing position adjustment, hardening the adhesive, it 
locks. 

Usually, substrate 6 * push plate 8% groove bottom 3d for 
array of collimator lens array 9 configuration is donewith 
silicon* zirconia or other opaque component, because is 
many, it is difficult tou$e ultraviolet curing type adhesive this 
way as adhesive. 

But, if heating type adhesive is used, there is worry which 
impairs position adjustment of above-mentioned collimator 
lens array and stationary side optica] fiber with thermal stress 
distortion when heating. 

[0020] 

Then, providing hole 3 e for adhesive hardening which 
multiple sites of groove bottom 3d penetrates, coating fabric 
doing ultraviolet curing type resin in the periphery, after 
arranged collimator lens array 9 and doing position 
adjustment, riard^ning the ultraviolet light from lower of hole 
3 e for adhesive hardening,hardening adhesive, collimator 
lens array it locks between ? and groove bottom 3d 
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extensively adhesive not having hardened collimator leas 
array and between groove bottom, the adhesive of periphery 
of hole for adhesive hardening just hardens is the fully. 

In addition together, collimator lens array coating fabric doing 
ultraviolet curing type adhesive even between 9 and 
arrangement section 5, collimator lens array also it ispossible 
it irradiates ultraviolet light from upward direction with t 
toharden adhesive with ultraviolet light where enters into gap 
of 9 andaxrangeznent section 5. 

[0021] 

coli y — and lens 10 axe locked even in tip of the moving 
side optical fiber 2, but following way it does that 

graded index type optical fiber of same outer diameter to tip 
of moving side optical fiber 2 is locked, inorder to function as 
collimator lens 10, length is adjusted. 

Furthermore fixing does with melt adhesion connection or 
ghieing. 

[0022] 

Like above, collimator lens array 9 to he locked by endface of 
arrangementsection of stationary side optical fiber 1, because 
collimator lens 10 is locked to endface of the moving side 
optical fiber 2, conveying moving side optical fiber 2 with 
iinshown transport mechanism , when inserting in desired 
optical fiber introductioft slot 3b, endfece of optical fiber 7 for 
array of collimator lens array 9 and endface of collimator lens 
10 to face, it opposes. 

[0023] 

In this ease, because light which is transmitted is done, with 
the endface of collimator lens becoming parallel light which 
spread* radiation, as for position adjustment which adjusts 
fiber axis, when it opposes 6Urectly,comparing stationary side 
optical fiber and moving side optical fiber , as for precision it 
is not required stationary side optical fiber or moving side 
optical fiber that much. 

In addition, enlarging spacing of endface /because there are 
nottunes when light flux spreads, there are not times when 
connecting loss increases. 

When those of length 0.75 mm extent are used as collimator 
lens, spacing of collimator lens it expands to 2 mm extent 
being possible, spacing slipping, 0.15 mm extent holds down 
bonding loss to 0.2 dB or less, it is possible . 

Therefore, labor which is required in position adjustment 
decreases. 
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[0024] 

10 <DSfl®i:0raf::f*. ^SLtOSLm 

[0025] 



3b <0-*PO)^rtlc 
WV«*&fc*#S— JB*?7.f/t 13 0>$fcSSS£ 

*fc?£-ffl56Pr-T/< 13 (7>3K®ii(ai*.-RrSl 
fi03fe^7*f 2 £3fc7W^Xi£ 3b ©}?AL 

t#i=^riMB*^-<A2 cossets* 

[0026] 

U*f 9 £SB$tJ3J 5 04SSXf*»/S«f 3d K&S 

at*. 

*77»tv<%*js 3b its atx-fyy^fesKr* 

[0027] 



[0024J 

Furthermore, in endface of collimator lens array 9 and 
between endface of collimator lens 10, refractive index 
matching medicine is filled up in order to lose thercflection of 
air, but in order to abbreviate that, there area] so times when in 
endface of collimator lens array 9 and endface of the 
collimator lens 10 antireflective film is formed with 
respective dielectric multilayer film . 

[0025) 

la addition, as for Figure 3 in figure which shows 
examplewhich using optical fiber for dummy, does position 
adjustment of collimator lens array,same symbol as Figure 1 
shows same ones. 

Furthermore, as for Figure 3 (A ) before locking collimator 
lens array, oblique view* Figure 3 (B ) is oblique view after 
collimator lens array locking. 

In addition, 13 shows optical fiber for dummy. 

With this example it precedes position adjustment of 
collimator lens array, as stationary side optical fiber it inserts 
tip portion of optical fiber 13 for dummy which consists of 
thesame single mode type optical fiber in groove of portion of 
optical fiber introduction slot 3b and fixing does. 

Furthermore also it is possible to use unshown push plate, at 
time of this fixing. 

In addition when optical fiber introduction slot 3b inserts 
moving side optical fiber 2, the position of endface of moving 
side optical fiber 2 it adjusts endface positi on of optical fiber 
13 for dummy, to site which is done. 

[00261 

So doing, while arranging collimator lens array 9 inside 
intersection slot 3c,watchmg optical fiber 13 lor durnmy and 
state of optical coupling between stationary side optical fiber 
1 , position adjustment doing collimator lens array 9 in 
position where bonding loss becomes minimum, fixing it 
designates collimator Jens array 9 as endface or groove 
bottom 3d of arrangement section 5. 

Furthermore, insertion position of optical fiber 13 for dummy, 
it chooses, the site which such as arrangement both ends 
becomes reference of position adjustment or both ends and 
center of optical fiber introduction slot 3b, is good. 

In addition, as for optical fiber introduction slot 3b of position 
whichglues optical fiber J 3 for dummy, you do not use for 
connection of optical switch. 

[0027] 

As for Figure 2 in figure which shows another embodiment of 
bonding section of optical switch which depends on this 
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[0028] 

@ 2 0§eJS»©f*. 3<^-hU>X7U*f 

CCDS 2 0>Sife^a"t?ffi5=3U>-hU>XTU 
ffit lla<kl/C* -£-(D*(D-a^UVXSllb 

U>XSB lib f*@SfiJ^7</^CDSaS^t»ffi 

fc*£¥fr#£*«u>xtiffe£fto.fc5Ku 

£fc* Rr3SHffl*P7^/<20)*5S(c@^4i*= 
g*— K^>XI±. ^7XXIi^7Xf7^$l>> 



[0029] 

*fc* m U B 2. O 3 -CESLfcSte 3 I*, s 



[0030] 

[fgSHtf>3ag] 
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invention, as for Figure 2(A) bcforelocking collimator lens 
array, oblique view s Figure 2 (B ) (C ) after locking 
collimator lens array, is the oblique view and sectional view. 

In Figure 2, same symbol as Figure 1 shows same ones. 

Furthermore, as for 1 1 collimator leas array of microlens 
type, as for 1 1 a asfor array base member* 1 lb with lens part; 
as for 12 it is a collimator lens of microlens type. 

[0028] 

As for embodiment of Figure 2, collimator lens array and 
collimator lens just differirom embodiment of Figure 1, as for 
other things are same as the conceptual diagram 1. 

collimator lens array which is used with embodiment of this 
Figure 2 forms the lens part 1 lb in portion araong those with 
plastic or glass as array base member 1 la. 

lens part lib as had lens function which designates light 
which comes outof endface of stationary side optical fiber as 
parallel light, designs lens curved surface andmaking die 
which is adjusted to mat, forms with plastic, orgrinds surface 
of glass and processes in tens shape, or doesand produces. 

In addition, collimator lens which is locked to tip of moving 
side optical fiber 2, the glass or plastic molding and 
fabrication is designated as lens shape and lightwhich comes 
out of eadfecc of moving side optical fiber m order to become 
the parallel light, to produce focal length together, is locked in 
tip of the moving side optical fiber making use of adhesive 
etc. 

[0029] 

In addition, as for substrate 3 which is illustrated with Figure 
1* Figure 2 > Figure 3, the portion which formed optical 
fiber introduction slot 3b where portion and moving side 
optical f ber 2 which formed V groove 3a in order to lock 
stationary side optical fiber aieinserted is unified, it is not 
something where, but it produces with separate body and 
combines and uses and obstructs . 

If being consecutive, cutting it does V groove 3a and optical 
fiber introduction slot 3b making use of substrate which is 
unified of course,when raising relative arrangement precision 
of V groove 3a and optical fiber introduction slot 3b, there is 
an effect 

(0030] 

[Effects of the Invention] 

When bonding section of optical switch of this invention 
stationary side optical fiber and each optical axis locks 
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collimator lens array together in edge surface side of 
stationary side optical fiber of thearrangement section which 
it arranges locks stationary side optical fiber of phiral locks 
collimator lens even in end face of moving side optical fiber, 
inserting moving side optical fiber to optical fiber 
introduction slot, collimator lens of collimator lens array 
wbich locks in endface of thearrangemeni section of 
collimator lens and stationary side optical fiber which are 
locked in the endfacc of moving side optical fiber opposing, 
because it is something which connecisjight flux which 
comes out of collimator lens which opposes has become the 
parallel light which spread in comparison with light flux 
inside optical fiber. 

[0031] 

Therefore, it enlarges also spacing between collimator lens 
which opposesbeing possible , at same time because also 
precision of the position adjustment of fiber axis is cased, it 
possesses effect that it canshorten work time which it requires 
in position adjustment of moving side optical fiber, it 
ispossiblc . 

Furthermore, as for collimator lens array those which possess 
collimator lens of the plurality lumping together, when with 
producible , it locks collimator lens individually in endface Df 
stationary side optical fiber, comparing, production of the 
bonding section of optical switch is easy, 

[0032] 

In addition, if those which it inserts lock graded index type 
optical fiber inside V groove for array which was formed in 
substrate for array as collimator lens array, are used, also it is 
easy technology which draws up thearrangement section of 
stationary side optical fiber to apply thai way possible being, 
atsame time to adjust array pitch . 

[0033] 

In addition, if bole for adhesive hardening is provided in 
groove bottom of intersection slot which installs collimator 
lens array, use of Ultraviolet curing type adhesive becomes 
possible as adhesive which locks collimator lens array, 
position adjustment isimpaired with such as thermal stress 
distortion when glueing there are not times when. 

[0034] 

In addition, inserting locking tip portion of optical fiber for 
dummy xoportion of optical fiber introduction slot, when 
installing collimator lens arrayin intersection groove, if it 
utilizes in position adjustment, effectthat is brought it can 
make position adjustment easy. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 
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In figure which shows embodiment of bonding section of 
optical switch whichdcpends on this invention, as for (A ) 
before locking collimator lens array, the oblique view, (B ) 
(C ) after locking collimator lens array, is oblique view and 
sectional view. 

[Figure 2] 

In figure which shows another embodiment of bonding 
section of optical switch which depends on this invention, as 
for (A ) before locking collimator lens array.oblique view, 
(B ) (C ) after locking collimator lens array, is oblique view 
and sectional view. 

[Figure 3] 

In figure which explains one example of manufacturing 
method of optical switch whichdepends on this invention, as 
for (A ) before locking collimator lens array, the oblique 
view,* (B ) after locking collimator lens array, is oblique 
view. 

[Figure 4] 

In figure which shows example of bonding section of optical 
switch with Prior Art , as for (A ) as for sectional view, (B ) 
it is a oblique view. 

[Explanation of Symbols in Drawings] 

1 

stationary side optical fiber 
10 

collimator lens (graded index optical fiber type) 
11 

collimator lens array (microlcns type) 
11a 

array base member 
lib 

lens part 
12 

collimator lens (microlens type) 
13 

optical fiber for dummy 
la 

tape core 
2 
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3a 

V& 

3b 

3c 
3d 

3Sl£^ 
3c 

4 

5 
6 

6a 

7u>r^v» 

7 

8 

Drawings 
[01] 
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moving side optical fiber 
3 

Substrate 
3a 

V groove 
3b 

optical fiber introduction slot 
3c 

Intersection slot 
3d 

groove bottom 
3c 

Hole for adhesive hardening 
4 

push plate 
5 

Arrangement section 
6 

Substrate for array 
6a 

V groove for array 
7 

optical fiber of graded index cype 
3 

push plate 
9 

collimator lens array (graded index optical fiber type) 
[Figure 1] 



Page 1 7 Paterra Instant MT Machine Translation 



01/06/2804 17:18 5087874730 



SHIPLEY PATENT 



PAGE 13/21 




Page 18 Pateira Instant MT Machine Translation 



01/06/2004 17: 18 5087874730 



SHIPLEY PATENT 




Page 19 Paterra Instant MT Machine Translation 



01/06/2004 17: 18 5087874730 



SHIPLEY PATENT 




Page 20 Pateira Instant MT Machine Translation 



